cer, cardiovascular disease, immuno- 
suppression, and disorders of the cen- 
tral nervous system. These derivatives 
can show an unusually high scavenging 
ability, which could prove efficacious in 
protecting living systems from radical- 
induced decay. 

This technique could be used to pro- 
tect healthy cells in a living biological sys- 
tem from the effectsof radiation therapy. 
It could also be used as a prophylactic or 
antidote for radiation exposure due to 
accidental, terrorist, or wartime use of ra- 
diation-containing weapons; high-alti- 
tude or space travel (where radiation ex- 


posure isgenerally higher than desired); 
or in any scenario where exposure to ra- 
diation is expected or anticipated. 

This invention's ultimate use will be 
dependent on the utility in an overall bi- 
ological system where many levels of tox- 
icity have to be evaluated. This can only 
be assessed at a later stage. In vitro toxic- 
ity will first be assessed, followed by in 
vivo non-mammalian screening in zebra 
fish for toxicity and therapeutic efficacy. 

T his work was done by Jodie L . Conyers, 
Jr., ValerieC. M oore, and S. Ward Casscellsof 
the U niversity of Texas H ealth Science Cen ter 
atHouston forjohnson SpaceCenter. For fur- 


ther information, contact the JSC Innovation 
Partnerships Office at (281) 483-3809. 

In accordance with Public Law 96-517, 
the contractor has elected to retain title to this 
invention. Inquiries concerning rights for its 
commercial use should be addressed to: 

The University of Texas 
T he Office of Technology M anagement 
UCT 720, 

Houston, TX 77030 
Phone No.: (713) 500-3369 
E-mail: uthsch-otm@uth.tmc.edu 
Refer to M SC-24565-1, volume and num- 
ber of this N ASA Tech Briefs issue and the 
page number. 


©Process to Selectively Distinguish Viable From Non-Viable 
Bacterial Cells 

NASA's Jet Propulsion Laboratory, Pasadena, California 


The combination of ethidium mono- 
azide (EM A) and post-fragmentation, ran- 
domly primed DNA amplification tech- 
nologies will enhance the analytical 
capability to discern viablefrom non-viable 
bacterial cells in spacecraft-related sam- 
ples Intercalating agents have been widely 
used since the inception of molecular biol- 
ogy to stain and visualize nucleic acids. 
Only recently, intercalating agents such as 
EM A have been exploited to selectively dis- 
tinguish viablefrom dead bacterial cells. 


Intercalating dyes can only penetrate 
the membranes of dead cells. Once 
through the membrane and actually in- 
side the cell, they intercalate DNA and, 
upon photolysis with visible light, pro- 
duce stable DNA monoadducts. Once 
the DNA is crosslinked, it becomes in- 
soluble and unable to be fragmented 
for post-fragmentation, randomly 
primed DNA library formation. Viable 
organisms' DNA remains unaffected by 
the intercalating agents, allowing for 


amplification via post-fragmentation, 
randomly primed technologies. This re- 
sults in the ability to carry out down- 
stream nucleic acid-based analyses on vi- 
able microbes to the exclusion of all 
non-viable cells. 

T his work was don ebyM yron T. La Due, 
James N. Benardini, and Christina N. Stam 
of Caltech for NASA's Jet Propulsion L abo- 
ratory. For more information, contact i a of - 
fice@jpl.nasa.gov. NPO-47218 
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